Of concern is the nonlinear differential equation 
Introduction.
This is a study of a minimizing problem suggested by the works of J. E. Wilkins, Jr. , concerning minimizing the mass of cooling fins [5, 6, 7] .
Under consideration is the differential equation 
E3
Our results coincide with those of Wilkins [5, 6, 7] on taking r) = 0, p = 1 and r) = -j, P = 1#
Moreover if in these cases we take k (u) = constant and Q(u) = u we obtain the results of E. Schmidt [3] and R. Focke [4] We now derive by a heuristic analysis a transformation which will enable us to obtain rigorous solution of Problem 1. We introduce the following quantities for convenience:
(9) 5 -f±± * 1 (10) i + i = 1 (II) 6 = 1 + i
On using (7) equation (1) Equating p 1 * obtained from (7) and (12) gives (13) Using (7) and (13) On introducing y(x) defined by (7), equation (1) is equivalent to the two first order equations (7) and (12). If u, y and p satisfy (7) and (12) then, by the transformation given by (15) and (16), (6) is equivalent to (17) and the boundary conditions (2), (3) and (4) are equivalent to (19), (20) and (21) respectively. Now, consider the identity Applying Holder's inequality to this and using (18)- (21) •Thus a necessary and sufficient condition that u(x), y(x) , p(x) and b satisfying (9) and (12) and the side conditions (2)- (5) minimize (6) is that (27) and (28) be satisfied. Now, eliminating p and y between (7), (12) and (27) given by (9)- (11), (15) and (19).
Proof: See the discussion immediately preceding the statement. In this section we demonstrate that our results obtained in Section 3 contain earlier results of J, E. Wilkins [5] , E. Schmidt [3] and R. Focke [4] concerning the profile of minimum mass cooling fins and spines. By applying Theorem 1 we obtain the results tabulated in Table 1:   E12   TABLE 1 21* > C? This completes the proof of the lemma.
